WEEAREESE] | Fakult
UNIVERSITI | Sains Gunaan
> TEKNOLOGI

<@ MARA

SUBMISSION FOR EVALUATION
FINAL YEAR PROJECT 2 - RESEARCH PROJECT

ADSORPTION OF ERIOCHROME BLACK T (EBT) USING
WOOD BARK ACTIVATED CARBON

Name :  AFIQAH NAJIHAH BINTI MOHD HANAFI
Student ID : 2021619914

Program . AS245

Course code : FSG671

Mobile Phone

E-mail : 202161991@student.uitm.edu.my

Approval by Main Supervisor :
| certify that the work conducted by the above student is completed and approve
this report to be submitted for evaluation.

Supervisor's name  : DR. ZAIDI AB GHANI
Date - 26/7/2024

Turnitin Similarity % : 13%

Signature

4
H ] E ~
R. ZAIDIR IN AB GHANI
PENSYARAH KANAN Kiivia
FAKULTI SAINS GUNAAN
UNIVERSITI TEKNOLOGI MARA
(UITM) CAWANGAN BE@1 i

< Put this form as the front page of your report >

Scanned with CamScanner


https://v3.camscanner.com/user/download

I4VNVYH AHOW ILNI9 HVYHICYN HYOI4V

9S4 SISV

¥720¢ INLIN

ADSORPTION OF ERIOCHROME BLACK T (EBT)
USING WOOD BARK ACTIVATED CARBON

AFIQAH NAJIHAH BINTI MOHD HANAFI

BACHELOR OF SCIENCE (Hons.) APPLIED CHEMISTRY
FACULTY OF APPLIED SCIENCES
UNIVERSITI TEKNOLOGI MARA

AUGUST 2024



ADSORPTION OF ERIOCHROME BLACK T (EBT) USING WOOD BARK
ACTIVATED CARBON

AFIQAH NAJIHAH BINTI MOHD HANAFI

Final Year Project Proposal Submitted in
Partial Fulfilment of the Requirements for the
Degree of Bachelor of Science (Hons.) Applied Chemistry
In The Faculty of Applied Sciences
Universiti Teknologi MARA

AUGUST 2024



ABSTRACT

ADSORPTION OF ERIOCHROME BLACK T (EBT) USING WOOD BARK
ACTIVATED CARBON

Water pollution is a serious environmental hazard, especially from industrial wastewater that
contains heavy metals and synthetic dyes. Eriochrome Black T (EBT) is a common dye used
in a variety of industries, and its presence in water bodies can have serious environmental
and health consequences. This study investigates the usage of activated carbon produced
from wood bark to adsorb EBT from aqueous solutions. Since synthetic dyes like EBT are
widely used in industry, pollution and environmental damage are frequently caused when
these dyes leak into water bodies. EBT is particularly difficult to remove from wastewater
since it is a negatively charged dye, which makes treatment procedures more difficult and
raises the possibility of environmental contamination. The main objectives were to assess the
adsorption efficiency by varying adsorbent dosage, solution pH, initial dye concentration,
temperature, and contact time, and to establish adsorption isotherm models (Langmuir,
Freundlich, and Temkin) and kinetics. Batch adsorption study was conducted to observe the
effect of different adsorption parameters on the adsorption capacity. Optimal conditions were
identified as 0.1 g of adsorbent, 100 mg/L initial dye concentration, 120 minutes of contact
time, and a solution pH of 4.5. The adsorption process was endothermic, with capacity
increasing at higher temperatures. Detailed isotherm and kinetic studies provided deeper
insights into the adsorption mechanism and behaviour. The equilibrium data analysis with
Freundlich, Temkin, and Langmuir isotherm models revealed that the Langmuir model best
fits the data. This indicates monolayer adsorption on a homogeneous surface, as evidenced
by the Rz = 0. 9848. Pseudo-first-order (PFO), pseudo-second-order (PSO), and Weber-
Morris intraparticle diffusion (IPD) kinetic models were used to assess the Kkinetic
parameters. The regression findings showed that a PSO model better represents the
adsorption Kinetics. Here's a more concise version of your sentence. However, the IPD
model's g vs t*2 plot showed multi-linearity, indicating that adsorption occurred in multiple
steps. Thermodynamic analysis at 25-34 °C showed the adsorption process is spontaneous
and endothermic, with negative AG® and positive AH°. The study offers insights for
optimizing dye removal from water.
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